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(54) Print control apparatus and method for page layout preparation 

(57) There is provided, even in case plural sheet 

sizes or plural sheet orientations are mixed within a doc- p/Q g 

ument, a system capable of obtaining an output result 
close to that of a document not containing such mixed 
sheet sizes or sheet orientations without causing sheet 
discharge in the course of printing operation or data 
overflow from the print area, also providing an enlarg- 
ing/reducing function to a device lacking such function, 
and providing a visually agreeable output result, all real- 
ized without modification in the conventional printer 
driver. A host computer 3000 is provided with a spool 
file manager 304 for calculating the relative position of 
the logic page to the physical page, and a despooler 
305 for processing the layout data, obtained by enlarg- 
ing or reducing the logic page, to a data format match- 
ing the graphic engine. 
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Description 

BACKGROUND OF THE INVENTION 
Field of the Invention 

[0001 ] The present invention relates to a print control 
apparatus, a print control method and a memory 
medium therefor, and more particularly to a print control 
apparatus, a print control method and a memory 
medium therefor adapted, in the printing in a system 
provided with an information processing apparatus such 
as a personal computer and a printer, in case where the 
printing sheets are mixed in direction or in size within a 
same document, or in case of enlarged or reduced 
printing in the above-mentioned system. 

Related Background Art 

[0002] In the printing operation with a printer, there is 
conventionally known a technology, instead of printing 
the print data of a page on a sheet, of printing the print 
data of plural pages on a sheet in a reduced manner 
Such printing, called N-page printing or N-up printing, is 
used in various applications such as test printing of a 
document for editing or layout confirmation, a case of 
reducing the number of output sheets, or a case of var- 
ying the print format such as the font size or layout. 
[0003] Also in case of enlarged or reduced printing 
with such conventional system, it has been customary 
to enlarge or reduce the print data by operating the res- 
olution on a host computer or in the printing device itself 
if it has such function. 

[0004] However the conventional technology men- 
tioned above has been associated with the following 
drawbacks. The conventional N-page printing assumes 
printing of a document in which all the pages have a 
same size and a same direction. For this reason, in 
printing a document of N pages including plural page 
sizes or plural directions, the sheet is discharged, with- 
out printing of N pages, at a point of the change in the 
page size. 

[0005] The N-page printing may also be realized with- 
out such interim sheet discharge, but, in such case, the 
print data may overflow from the print area by the 
change in the page size. 

[0006] Also in the enlarged or reduced printing in such 
conventional system, as it has been customary to 
enlarge or reduce the print data by operating the resolu- 
tion on a host computer or in the printing device itself H 
it has such function, the output format of the document 
may vary in the former case as the print data are recon- 
structed by the application with the resolution thereof. 
[0007] Also in the latter case, the enlarged or reduced 
printing is not possible unless the printing device itself 
has the above-mentioned function. 
[0008] Furthermore, the conventional system is not 
designed to print in a proper position of the sheet in the 



enlarged or reduced printing. Furthermore, in case the 
conventional system has a function of printing plural 
logic pages (pages processed in the application) on a 
single physical page (actually outputted page), such 
5 function is not so designed as to print the print data in 
an exactly symmetrical position in the horizontal and 
vertical directions of the sheet 

SUMMARY OF THE INVENTION 

10 

[0009] In consideration of the foregoing, an object of 
the present invention is to provide a print control appa- 
ratus, a print control method and a memory medium 
therefor enabling, even in case plural sizes or directions 

15 of the sheets are mixed within a same document, to pre- 
vent an interim sheet discharge or an overflow of the 
print data from the print area and to obtain an output 
result similar to that of a document not containing such 
mixed sizes or directions of the sheets. 

20 [0010] Another object of the present invention is to 
provide a print control apparatus, print control method 
and a memory medium therefor capable of providing a 
device lacking the enlarging/reducing function with such 
enlarging/reducing function, also enabling the enlarged 

25 or reduced printing without changing the content of the 
original print data, further enabling, in two-side printing, 
the printing in a same position on both sides of the 
sheet, and enabling to print the print data in an exactly 
symmetrical position in the horizontal and vertical direc- 

30 tions. 

[001 1] Still another object of the present invention is 
to provide a print control apparatus, a print control 
method and a memory medium therefor enabling con- 
trol to effect the N-up printing with the print data includ- 
es ing pages of plural kinds (different for example in the 
size and direction) with a printer driver corresponding to 
a printer lacking the conventional N-up printing function 
or automatic layout function, without newly preparing a 
portion for generating the PDL (page description lan- 
40 guage) from the DDI (device driver interface) function 
outputted from a graphic engine (for example GDI 
(graphical device interface)). 
[001 2] The above-mentioned objects can be attained, 
according to the present invention, by a print control 
45 apparatus capable of determining the layout on a print 
sheet, comprising area determination means for deter- 
mining a print area corresponding to a logic page by 
dividing a physical page into N (a natural number); 
enlargement/reduction means for determining the 
so enlargement/reduction rate for each logic page based 
on the size of each print area and the page information 
of each logic page and effecting enlargement/reduction 
with the enlargement/reduction rate corresponding to 
each logic page; and arrangement means for arranging 
55 each logic page thus enlarged or reduced in each print 
area. 

[0013] The present invention is featured by further 
comprising storage means for storing the page informa- 
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tion of the logic page, and sheet determination means 
for determining the sheet size and the sheet direction of 
the physical page, based on the page size information 
contained in the page information of the logic page, 
wherein the enlargement/reduction means is adapted to 
calculate the enlargementfreduction rate based on the 
stored page information and the determined sheet size. 
[001 4] The present invention is further featured in that 
the sheet determination means is adapted to determine 
an optimum sheet size based on the page information of 
N pages to be printed on a same sheet 
[001 5] The present invention is further featured in that 
the sheet determination means is adapted to determine 
the sheet size based on an externally entered instruc- 
tion. 

[001 6] The present invention is further featured in that 
the sheet determination means is adapted to determine 
an optimum sheet size, in case of two-side printing, 
based on the page information of 2N pages to be 
printed on a same sheet 

[001 7] The present invention is further featured in that 
the enlargement/reduction means adopts such an 
enlargement/reduction rate as to provide a largest 
image that can be accommodated in each print area 
without changing the page size and the vertical-horizon- 
tal ratio of the original logic data. 
[001 8] The present invention is further featured in that 
the area determination means is adapted, in case the 
number N of sheet division is a multiple of 2 but is not a 
square of a natural number, not to change the direction 
of the sheet at the area division thereof for a sheet of 
which the length of the longer side exceeds twice of the 
length of the shorter side, but to change the sheet direc- 
tion for a sheet of which the length of the longer side is 
less that twice of the length of the shorter side. 
[0019] The present invention is further featured in that 
it is applicable to a system for effecting the printing oper- 
ation by transmitting print data from an upper device 
such as a computer to a printing device such as a 
printer. 

[0020] The present invention further comprises stor- 
age means for temporarily storing the data in an inter- 
mediate code format different from the print data, and 
preparation for preparing the print data based on thus 
temporarily stored data. 

[0021] The above-mentioned objects can also be 
attained, according to the present invention, by a print 
control apparatus, comprising dispatcher means for 
receiving common print information, generated from 
drawing data generated by an arbitrary application, from 
drawing means dependent on the operating system; 
intermediate data conversion means for converting the 
print information, received by the dispatcher means, into 
intermediate data and storing such intermediate data in 
spool means; setting means for effecting designation for 
assigning N logic pages (N being a natural number) in a 
physical page; area determination means for determin- 
ing a print area corresponding to a logic page by divid- 



ing the physical page into N and determining the 
enlargement/reduction rate for each logic page; process 
means for processing the intermediate data stored in 
the spool means in such a manner that the logic page is 

5 arranged with enlargement or reduction in thus deter- 
mined print area and outputting the processed data in 
the drawing data format to the drawing means; and print 
data generation means for converting the print informa- 
tion, received by the dispatcher means, into print data 

w consisting of control commands and outputting such 
print data to an external device, and a print control 
method and a memory medium therefor. 
[0022] The present invention is also featured in that 
the drawing data are GDI (graphical device interface). 

is [0023] The present invention is further featured in that 
the print information is DDI (device driver interface). 
[0024] The present invention is further featured in that 
the print data is a page description language. 
[0025] The above-mentioned objects can be further 

20 attained, according to the present invention, by a print 
control apparatus for controlling the printing operation, 
comprising memory means for storing an effective print 
area of an input sheet, a size and an effective print area 
of an output sheet, an offset value and a set enlarge- 

25 ment/reduction mode; discrimination means for discrim- 
inating the set enlargement/reduction mode; setting 
means for setting the coordinate of an output device 
based on the result of discrimination; and print control 
means for controlling the printing of the stored print data 

30 based on such setting, and a print control method and a 
memory medium therefor. 

[0026] The present invention is also featured in that it 
is applicable to a system capable of temporarily storing, 
in an upper device such as a computer, data of an inter- 
35 mediate code format different from the print data, and 
effecting the printing by providing a printing device such 
as printer with print data prepared according to the tem- 
porarily stored data. 

[0027] The present invention is further featured in that 
40 the memory means is adapted to temporarily store an 
effective print area of the input sheet a size and an 
effective print area of the output sheet, an offset value 
and set enlargement/reduction mode as intermediate 
codes. 

45 [0028] The present invention is further featured in that 
the enlargement/reduction mode includes an enlarge- 
ment/reduction mode to be designated by the output 
sheet an enlargement/reduction mode to be desig- 
nated by the enlargement/reduction rate, and an 

so enlargement/reduction mode to be designated by the 
output sheet and the enlargement/reduction rate. 
[0029] The present invention is further featured in 
comprising arrangement means for effecting a center- 
ing operation to an appropriate print position, based on 

55 the effective print area of the input sheet the size and 
the effective print area of the output sheet, the offset 
value and the set enlargement/reduction mode. 
[0030] The present invention is further featured in that 
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the print control means has a control function of printing 
plural logic pages on a physical page, the arrangement 
means is adapted, in such printing, to arrange the plural 
logic pages in a symmetrical print position in the hori- 
zontal and vertical directions. 
[0031 ] The present invention is further featured in that 
the logic page is a page processed in the application 
and the physical page is an actually printed page. 
[0032] The above-mentioned objects can be further 
attained, according to the present invention, by a print 
control apparatus for determining the layout on a sheet 
to be printed, comprising dispatcher means for receiv- 
ing common print information, generated from drawing 
data generated by an arbitrary application, from drawing 
means dependent on the operating system; intermedi- 
ate data conversion means for converting the print infor- 
mation, received by the dispatcher means, into 
intermediate data and storing such intermediate data in 
spool means; setting means for setting an enlarge- 
ment/reduction rate; process means for processing the 
intermediate data stored in the spool means in such a 
manner that the logic page is arranged with enlarge- 
ment or reduction in thus determined print area and out- 
putting the processed data in the drawing data format to 
the drawing means; and print data generation means for 
converting the print information, received by the dis- 
patcher means, into print data consisting of control com- 
mands and outputting such print data to an external 
device, and a print control method and a memory 
medium therefor. 

BRIEF DESCRIPTION OF THE DRAWINGS 
[0033] 

Fig. 1 is a block diagram showing the entire config- 
uration of a printer control system constituting first 
to sixth embodiments of the present invention; 
Fig. 2 is a block diagram showing the conf iguration 
of a typical printing process in a host computer in 
the first to sixth embodiments of the present inven- 
tion; 

Ftg. 3 is a block diagram showing a print data gen- 
erating method in the first to sixth embodiments of 
the present invention; 

Fig. 4 is a flow chart showing the process sequence 
in a despoder in a first embodiment of the present 
invention; 

Fig. 5 is a flow chart showing the process sequence 
of an N-page printing in the first embodiment of the 
present invention; 

Figs. 6 and 7 are flow charts showing examples of 
sheet determining process in the N-page printing in 
the f irst embodiment of the present invention; 
Fig. 8 is a view showing examples of output result in 
the N-page printing (N = 4) in the first embodiment 
of the present invention; 

Figs. 9A, 9B and 9C are views showing examples of 



sheet division in a second embodiment of the 
present invention; 

Fig. 10 is a cross-sectional view showing the inter- 
nal configuration of a printer in the first to sixth 

5 embodiment of the present invention; 

Fig. 11 is a view showing a memory map in a state 
in which a printing related module including a print 
mode auto control program of the first to sixth 
embodiments of the present invention is loaded on 

10 a RAM of the host computer and is rendered oper- 
able; 

Fig. 12 is a flow chart showing a spooler process in 
a fifth embodiment of the present invention; 
Rgs. 1 3 and 1 4 are flow charts showing an eniarge- 
is ment/reduction process in the fifth embodiment of 
the present invention; 

Rgs. 15, 16 and 17 are flow charts showing a proc- 
ess for setting the output device coordinate accord- 
ing to the designation of the output sheet, in the fifth 

20 embodiment of the present invention; 

Figs. 18 and 19 are f tow charts showing a process 
for setting the output device coordinate according to 
the designation of the output sheet and the enlarge- 
ment/reduction rate, in the fifth embodiment of the 

25 present invention; 

Rg. 20 is a flow chart showing a centering process 
under the designation of an enlarged/reduced print- 
ing in a sixth embodiment of the present invention; 
Rgs. 21 A, 21 B, 21C, 21D and 21 E are views show- 

30 ing the modes of reduced printing in the fifth 
embodiment of the present invention, wherein Rg. 
21 A shows the relationship between the input sheet 
and the effective print area; Rgs. 21 B, 21 C, 21 D 
and 21 E show the relationship between the output 

35 sheet and the effective print area; 

Rgs. 22A, 22B, 22C and 22D are views showing 
the centering operation in the sixth embodiment of 
the present invention, respectively showing the 
relationship between the output sheet and the 

40 effective print area; and 

Rgs. 23A, 23B, 23C and 23D are views showing 
the book-bound printing in the sixth embodiment of 
the present invention, respectively showing the 
relationship between the output sheet and the 

4$ effective print area. 

DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 

so [0034] Now the present invention will be clarified in 
detail by preferred embodiments thereof, with reference 
to the attached drawings. 

[1] First embodiment 

55 

[0035] At first there will be explained, with reference to 
a block diagram in Fig. 1, the configuration of a printer 
control system constituting the first embodiment. The 
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present invention is naturally applicable to a single 
equipment a system consisting of plural equipment or 
a system connected to and executing operations 
through a network such as LAN (local area network) or 
WAN (wide area network), as long as the functions of 5 
the present invention can be realized. 
[0036] As a commercial product, the present invention 
can also be realized as a FD (floppy disk), a CD-ROM 
(compact disk ROM), or a BBS (bulletin board system; a 
computer-based message exchange system) such as 10 
Internet Web Site or Nifty Serve. In such case, the pro- 
gram of the present invention can be supplied to the 
printer control system from the FD or the CD-ROM or 
through the Internet or the Nifty Serve connected to the 
system. is 
[0037] The printer control system of the first embodi- 
ment is composed of a host computer 3000 and a 
printer 1 500. The host computer 3000 is provided with a 
CPU 1, a RAM 2, a ROM 3. a keyboard controller (KBC) 
5, a CRT controller (CRTC) 6, a disk controller (DKC) 7, 20 
a printer controller (PRTC) 8, a keyboard (KB) 9, a CRT 
display (CRT) 10, and an external memory 11. The 
printer 1500 is provided with a CPU 12, a RAM 19, a 
ROM 13, an input unit 18, a printer interface (l/F) 16, a 
memory controller (MC) 20, a printer engine 17, an 25 
operation unit 1501, and an external memory 14. 
[0038] At first there will be explained the configura- 
tions of various units of the host computer 3000. The 
centra) processing unit (CPU) 1, collectively controlling 
the devices connected to a system bus 4, executes doc- 30 
ument processing including graphics, images, charac- 
ters, tables (including table calculations) etc. based on a 
document processing program stored in a program 
ROM 3b (explained later) of the ROM 3. The CPU 1 also 
executes development (rasterization) of outline font into 35 
a display information RAM defined on the RAM 2, 
thereby enabling WYSIWYG (what you see is what you 
get) function on the CRT display 10. 
[0039] Furthermore, the CPU 1 opens various regis- 
tered windows based on commands designated by a 40 
mouse cursor (not shown) or the like on the CRT display 
10, thereby executing various data processings. In exe- 
cuting the printing operation with the printer 1500, the 
user can set the printing process for the printer driver, 
including the setting of the printer 1500 and the selec- 45 
tion of the printing mode, by opening a window relating 
to the setting of the printing operation. 
[0040] The RAM 2 functions as a main memory and a 
work area for the CPU 1. The ROM 3 is provided with a 
font ROM 3a, a program ROM 3b, and a data ROM 3c. so 
The font ROM 3a or the external memory 1 1 stores the 
font data etc. employed in the document processing 
mentioned above. The program ROM 3b or the external 
memory 1 1 stores an operating system (OS) program 
which is the control program of the CPU 1. The data 55 
ROM 3c or the external memory 1 1 stores various data 
employed in the above-mentioned document process- 
ing. 



[0041] The keyboard controller (KBC) 5 controls the 
key input from the keyboard 9 or the pointing device (not 
shown). The CRT controller (CRTC) 6 controls the dis- 
play on the CRT display 10. The disk controller (DKC) 7 
controls the access to the external memory 11. The 
printer controller (PRTC) 8 is connected to the printer 
1500 through a bidirectional interface 21, and executes 
the communication control with the printer 1500. The 
keyboard 9 is provided with various keys. 
[0042] The CRT display (CRT) 10 displays graphics, 
images, characters, tables etc. The external memory 1 1 
is composed for example of a hard disk (HD) or a floppy 
disk (FD) and stores a boot program, various applica- 
tions, font data, user files, editing files, a printer control 
command generating program (hereinafter called 
printer driver) etc. 

[0043] The CPU 1 , RAM 2, ROM 3. keyboard control- 
ler (KBC) 5, CRT controller (CRTC) 6, disk controller 
(DKC) 7, and printer controller (PRTC) 8 are provided 
on a computer control unit 2000. 
[0044] In the following there will be explained the var- 
ious units of the printer 1500. The central processing 
unit (CPU) 12 collectively controls various devices con- 
nected to a system bus 15, and supplies the printer 
engine 17 with an output image signal, based on a con- 
trol program stored in the program ROM 13b (explained 
later) of the ROM 13 or a control program stored in the 
external memory 14. Also the CPU 12 is capable of 
communication with the host computer 3000 through 
the input unit 18, thereby informing the host computer 
3000 of the information of the printer 1500. 
[0045] The RAM 1 9 functions as a main memory or a 
work area of the CPU 12 and can expand the memory 
capacity by an optional RAM (not shown) connected to 
an expansion port The RAM 19 is used as an output 
information developing area, an environmental data 
storage area and an NVRAM. The ROM 13 is provided 
with a font RAM 13a, a program ROM 13b and a data 
ROM 1 3c. The font ROM 1 3a is used for storing the font 
data etc. employed for generating the output information 
mentioned above. The program ROM 13b stores control 
program etc. for the CPU 12. The data ROM 13c stores 
the information utilized on the host computer 3000 in 
case the external memory 14 such as a hard disk is not 
connected to the printer 1 500. 
[0046] The input unit 18 executes data exchange 
between the printer 1500 and the host computer 3000 
through the bidirectional interface 21. The printer 
engine interface (l/F) 16 executes data exchange 
between the CPU 12 and the printer engine 17. The 
memory controller (MC) 20 controls the access to the 
external memory 1 4. The printer engine 1 7 executes the 
printing operation under the control of the CPU 12. The 
operation unit 1501 is provided with switches for various 
operations and display means such as an LED display 
unit. 

[0047] The external memory 14 is composed for 
example of a hard disk (HD) or an IC card, and is con- 
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nected as an option to the printer 1500. The externa! 
memory 14 is used for storing font data, an emulation 
program, form data etc., and is access controlled by the 
memory controller (MC) 20. The external memory 14 is 
not limited to one unit but may be provided in plural 
units. Thus the printer 1500 may be connected to a plu- 
rality of optional font cards or external memories storing 
programs for interpreting printer control languages of 
different language systems, in addition to the internal 
fonts. Also there may be provided an NVRAM (not 
shown) for storing the printer mode setting information 
from the operation unit 1501. 
[0048] The CPU 12, RAM 19, ROM 13, input unit 18, 
printer engine interface 16, and memory controller 20 
are provided on a printer control unit 1000. 
[0049] Fig. 2 is a block diagram showing the conf igu- 
ration of a typical printing process in the host computer 
3000 to which the printing device such as a printer is 
connected either directly or through a network. In Fig. 2, 
an application 201, a graphic engine 202, a printer 
driver 203 and a system spooler 204 exist as files stored 
in the external memory 1 1 shown in Fig. 1. and consti- 
tute program modules to be loaded in the RAM 2 and 
executed by the operating system or a module utilizing 
such program modules. 

[0050] The application 201 and the printer driver 203 
may be added to the hard disk constituting the external 
memory 1 1 , through the floppy disk or the CD-ROM of 
the external memory 11 or through a network. The 
application 201 stored in the external memory 11 is 
loaded in the RAM 2 and executed, but in executing 
printing by the printer 1500 from the application 201, 
output (image drawing) is executed by the graphic 
engine 202 similarly loaded in the RAM 2 and rendered 
operable. 

[0051] The graphic engine 202 similarly loads the 
printer driver 203, provided for each printing device, into 
the RAM 2 from the external memory 1 1 , and sets the 
output of the application 201 to the printer driver 203. It 
then derives the GDI (graphic device interface) function 
receives from the application 201 into a DDI (device 
driver interface) function and outputs the DDI function to 
the printer driver 203, which executes, based on the DDI 
function received from the graphic .engine 202, conver- 
sion into control commands recognizable by the printer, 
for example PDL (page description language). The con- 
verted printer control commands are outputted as the 
print data to the printer 1500, through the system 
spooler 204 loaded in the RAM 2 by the operating sys- 
tem and through the interface 21 . 
[0052] The printer control system of the first embodi- 
ment is provided, in addition to the printing system con- 
sisting of the printer 1500 and the host computer 3000 
shown in Figs. 1 and 2, with a configuration shown in 
Rg. 3 for spooling the print data, received from the 
application, in the form of intermediate code data. 
[0053] Fig. 3 shows an expansion of the system 
shown in Fig. 2, wherein, in the transfer of the print com- 



mands from the graphic engine 202 to the printer driver 
203, a spool file 303 consisting of intermediate codes is 
once generated. In the system shown in Rg. 2, the 
application 201 is released from the printing process 

5 when the printer driver 203 completes conversion of all 
the print commands from the graphic engine 202 into 
the control commands of the printer 1500. 
[0054] On the other hand, in the system shown in Fig. 
3, the application 201 is released from the printing proc- 

10 ess when the spooler 302 completes conversion of all 
the print commands into the intermediate code data and 
output thereof to the spool file 303. Usually the latter 
takes a shorter time. Also in the system shown in Rg. 3, 
the content of the spool fBe 303 can be processed, so 

is that there can be realized, in the print data from the 
application, functions not provided in the application 
such as enlargement/reduction or N-up printing of 
reducing plural pages into a page. 
[0055] For attaining these objects, the system shown 

20 in Rg. 2 is expanded as shown in Fig. 3 for spooling in 
the intermediate code data. For the processing on the 
print data, there is ordinarily executed a setting on a 
window provided by the printer driver 203 and the con- 
tent of such setting is stored by the printer driver 203 in 

25 the RAM 2 or in the external memory 1 1 . 

[0056] In the following there will be explained the 
details of the system shown in Rg. 3, wherein, in the 
illustrated expanded processing method, the print com- 
mand from the graphic engine 203 is received by a dis- 

30 patcher 301. If the print command received by the 
dispatcher 301 from the graphic engine 202 is a print 
command issued from the application 201 to the graphic 
engine 202, the dispatcher 301 loads the spooler 302 
stored in the external memory 11 in the RAM 2 and 

35 sends the print command to the spooler 302 instead of 
the printer driver 203. 

[0057] The spooler 302 converts the received print 
command into an intermediate code and outputs it to 
the spool f Oe 303. Also the spooler 302 acquires the set- 

40 ting of the process on the print data, set for the printer 
driver 203, from the printer driver 203 and stores it in the 
spool ffle 303. The spool file 303 is generated as a file 
on the external memory 11, but it may also be gener- 
ated on the RAM 2. Also the spooler 302 loads a spoof 

45 file manager 304, stored in the external memory 11, in 
the RAM 2 and informs the spool file manager 304 of 
the status of generation of the spool file 303. 
[0058] Subsequently the spool file manager 304 dis- 
criminates whether the printer driver 203 can generates 

so the print data according to the content of the setting of 
processing on the print data, stored in the spool file 303. 
The spool file 303 manages the intermediate data in the 
unit of a logic page outputted by the application. Fur- 
ther, the spool file 203 manages, as explained in the 

55 foregoing, the setting of processing (for example setting 
of the 4-up printing (printing data of 4 pages on the 
sheet of a page)) set by the user for the printer driver 
203. Consequently, the printer driver 203 is judged 



6 



11 



EP0 895182A2 



12 



capable of preparing the print data rf all the logic pages 
necessary based on the setting of processing stored in 
the spool file 303 are managed by the spool file 303, as 
all the data required for the preparation of the print data 
are made available. 

[0059] In case it is identified that the spool manager 

304 can prepare the print data by the printer driver, uti- 
lizing the graphic engine 202, the spool manager 304 
loads a despooler 305 stored in the external memory 1 1 
in the RAM 2 and instructs the despooler 305 to execute 
the printing operation of the intermediate data 
described in the spool file 303. In this operation, the 
spool file manager 304 also provides the despooler 305 
with the information on influence on the logic page 
resulting from the setting of processing. For example, in 
case the 4-up printing is set, the spool file manager 304 
calculates the positional information indicating the print 
position of each logic page on the physical page and the 
size information indicating the size of the logic page on 
the physical page, and provides the despooler, for each 
logic page, with the influence information including the 
positional information and the size information. 
[0060] The despooler 305 processes the intermediate 
code, contained in the spool f Be 303, according to the 
content of the influence information instructed by the 
spool file manager 304, and converts the processed 
intermediate data into a GDI function for supply to the 
graphic engine 202. The processing of the despooler 

305 is executed in the following manner. The despooler 
305 recalculates the position and size, in the physical 
page, of character data to be drawn in the physical 
page, based on the logic page acquired from the spool 
file 303 and the influence information acquired from the 
spool file manager 304. More specifically, for example if 
the logic page and the physical page has a same sheet 
size and in case of 4-up printing, the data size is simply 
multiplied by 1/4. The data position is determined by the 
despooler 305 by recognizing the position of the logic 
page assigned by the positional information thereof on 
the physical page and the position of the data in the 
logic page in consideration of the fact that the distance 
is reduced to 1/4. Also, in case the logic page and the 
physical page have different sheet sizes and in case of 
N-up printing, the enlargement/reduction ratio is calcu- 
lated by a calculation to be explained later. The 
despooler 305 converts the intermediate data, obtained 
by such processing, into the GDI function fa supply to 
the graphic engine 202. 

[0061 ] The graphic engine 202 generates a DDI func- 
tion from the GDI function received from the despooler 
305, and outputs the print command consisting of the 
DDI function to the dispatcher 301. In case the print 
command derived from the DDI function received by the 
dispatcher from the graphic engine 202 is the print com- 
mand derived from the GDI function issued from the 
despooler 305 to the graphic engine 202, the des- 
patcher 301 sends the print command to the printer 
driver 203 instead of the spooler 302. The printer driver 



203 generates print data consisting of printer control 
commands, based on the print command, and outputs 
such print data to the printer 1500 through a system 
spooler 204. 

5 [0062] Fig. 10 is a cross-sectional view showing the 
internal configuration of a laser beam printer (LBP), 
constituting an example of the printer 1500 in the first 
embodiment The printer 1500 constituted by the LBP 
can receive character pattern data or the like and can 

w print such data on a recording sheet The printer 1500 is 
provided, in a main body 740 for forming an image on 
the recording sheet based on the supplied printer con- 
trol commands, with a printer control unit 1 000, an oper- 
ation unit 1501, a laser driver 702, a semiconductor 

15 laser 703, a rotary polygon mirror 705, an electrostatic 
drum 706, a developing unit 707, a sheet cassette 708, 
a sheet feed roller 709, transport rollers 71 0, an external 
memory 71 1 , a fixing unit 712, a switching wedge 713, 
a face-up discharge unit 714, a face-down discharge 

20 unit 715, and a sheet discharge tray 716. 

[0063] In the following there will be explained the 
structure of various units together with the functions 
thereof. The printer control unit 1000 executes control of 
the entire main body 740 of the LBP and analysis of the 

25 character pattern information etc., and mainly converts 
the printer control commands into a video signal for sup- 
ply to the laser driver 702. To the printer control unit 
1000, there can be connected to the external memory 
1 1 for storing font data and an emulation program of the 

30 page description language. The operation unit 1501 is 
provided, for the above-described operations, with 
switches and display means (for example an LED dis- 
play unit). 

[0064] The laser driver 702 serves to drive the semi- 

35 conductor laser 703 and executes on-off switching a 
laser light 704 emitted from the semiconductor laser 
703 according to the entered input signal. The semicon- 
ductor laser 703 emits the laser light toward the rotary 
polygon mirror 705, which deflects the laser light in the 

40 lateral direction, thereby scanning the electrostatic 
drum 706. In response to the scanning with the laser 
light 704, an electrostatic latent image corresponding to 
the character pattern is formed on the drum surface. 
[0065] The developing unit 707 is provided along the 

45 periphery of the electrostatic drum 706 and serves to 
develop the electrostatic latent image. The developed 
image is transferred onto the recording sheet The 
sheet cassette 708 contains cut recording sheets as the 
recording sheets. The sheet feed roller 709 and the 

so transport roller 710 sends the cut recording sheet from 
the sheet cassette 708 into the main body 740 of the 
LBP and feeds it to the electrostatic drum 706. The cut 
recording sheet may also be supplied from a manual 
insertion tray (not shown) provided above the cover of 

55 the sheet cassette 708. 

[0066] The fixing unit 712 heats the toner image, 
transferred onto the cut recording sheet, thereby fixing 
the image to the sheet The cut recording sheet bearing 
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the fixed image is discharged, in case the switching 
wedge 713 is shifted upward, from the face-up dis- 
charge unit 714 with the recording face upward to the 
sheet discharge tray 716, but, in case the switching 
wedge 713 is shifted downward, from the face-down 
discharge 715 with the recording face downward to the 
sheet discharge tray 716. 

[0067] Fig. 1 1 is a memory map in a state in which 
modules including the print mode control program in the 
printer control system embodying the present invention 
are loaded in the RAM 2 of the host computer 3000 and 
are rendered operable. More specifically, in the RAM 2 
there are provided an application 601, an empty mem- 
ory space 602, related data 603, a printing-related mod- 
ule 604, an operating system (OS) 605, a BIOS (basic 
input/output system: a program executing most basic 
processes in the input/output interface) program 606. 
[0068] In the following there will be explained in detail, 
with reference to flow charts in Figs. 4 to 7, the process 
of the despooler 305, that in an N-page printing and that 
of sheet determination in the N-page printing, in the 
printer control system of the above-described first 
embodiment. 

[0069] Fig. 4 shows a flow chart outlining the process 
of the despooler 305 of processing the intermediate 
code contained in the spool file 303 according to the 
content of the setting of processing contained in the 
spool file 303 and outputting the process code through 
the graphic engine 202. There are in face executed var- 
ious processes according to the content of processing, 
but Fig. 4 shows the basic flow not dependent on the 
content of processing. 

[0070] At first, in a step S401 , the despooler 305 reads 
the process setting and the input page data from the 
spool file 303. The data reading method may also be 
varied according to the content of the processing, in 
order to optimize the printing speed or reduce the 
required memory. As an example, if the process setting 
designates inverted-order printing (printing with 
inverted order of pages), the input page data may be 
read from the data of the last page. 
[0071] Then, in a step S402, the despooler 305 exe- 
cutes processing according to the content of the proc- 
ess setting. If a particular process setting does not exist, 
it simply converts the intermediate code into the GDI 
function which is the input format of the graphic engine 
202. If there is designated a process setting such as 
margin attaching, an enlargement or a reduction, there 
is also executed a displacement of the coordinate 
according to the designated margin or a conversion of 
the coordinate system according to the enlarge- 
ment/reduction ratio. Then a step S403 transmits the 
code in the input format of the graphic engine 202 to the 
graphic engine 202. Then, rf a step S404 identifies 
another intermediate code to be converted, the 
sequence returns to the step S401 for continuing the 
process. In the absence of the intermediate code to be 
converted, the present process is terminated. 



[0072] The flow in Fig. 4 merely shows the outline of 
the process. Therefore, there naturally exist variations in 
the actual execution. For example, if the step S401 
reads the intermediate codes in collective manner, the 

5 steps S402 and S403 explained above are repeated on 
the collectively read intermediate codes and the 
sequence returns to the step S401 after the read inter- 
mediate codes are processed. 
[0073] Fig. 5 is a flow chart outlining the portion spe- 

w crfic to the present invention in the various processes 
executed in the step S402 in Fig. 4 according to the 
process setting. 

[0074] At first the despooler 305 in a step S501 read 
the size information of the N input pages, and, in a step 

is S502, determines the output sheet and the orientation 
thereof for printing the input data of N pages. The 
method of determining the output sheet varies accord- 
ing to the output format. For example, in case of deter- 
mining the output sheet in consideration of both sides 

20 thereof, for example in the two-side N-page printing, it is 
necessary to read the size information of the 2N input 
pages and to determine the output sheet from the size 
information of the 2N input pages. 
[0075] On the other hand, the step S502 may be dis- 

25 pensed with if the output sheet need not be changed on 
the way. For example, if the output sheet size has to be 
fixed with a sheet size designated by the user as in the 
case of fixed enlargement/reduction, the output size is 
not determined from the input sheet size but by the 

30 sheet size designated by the user. 

[0076] Then, in a step S503, the despooler 305 
divides the output sheet size, determined in the step 
S502, into N. However, as a mere N division of the out- 
put sheet size generates unprintable portions in relation 

35 to the effective print area, the N division is executed on 
the effective print area of the sheet determined from the 
sheet size information. Then, in a step S504, the 
despooler 305 determined the enlargement/reduction 
ratio for positioning the data in the N-divided area. The 

40 effective print area is determined for each printer and 
can be easily obtained by an inquiry to the printer driver 
203. 

[0077] Image positioning in the N-divided area can be 
achieved by selecting, for the height H and width W of 

45 the N^Jivided area and the height h and width w of the 
input page size (logic page size in this case), the 
smaller one of the ratios W/w and H/h and calculating 
the sized on the value of the smaller ratio. As a specific 
example, if the N-divided area has a height and a width 

so of (20, 10) while the input logic page size has a height 
and a width of (50, 30), the ratios 20/50 and 10/30 are 
compared and the smaller ratio 10/30 is selected, and 
this ratio 1/3 is multiplied on the logic page size to obtain 
an input page size of (50/3, 10). An enlargement/reduc- 

55 tion ratio closer to the divided area can be obtained by 
selecting, instead of the sheet size, the effective print 
area of the logic page or the circumscribed rectangle of 
the actually drawn data as the input page size. Thereaf- 
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ter, in a step S505, the despooler 305 layouts the 
enlarged/reduced input page data in the area. 
[0078] In the foregoing description, the despooler 305 
determines the layout position and the 
enlarged/reduced size for all the logic pages, but such 
operation is not restrictive and such process may be 
executed by the spool file manager 304 while the 
despooler 305 executes the processing of the interme- 
diate data for layout. 

[0079] In contrast to the conventional N-page printing 
in which a same enlargement/reduction ratio is 
employed for all the pages, the first embodiment of the 
present invention is featured by being capable of 
employing different enlargement/reduction ratios for the 
input pages, and the step S504 in Rg. 5 determines the 
enlargement/reduction ratio for each input page. 
[0080] Figs. 6 and 7 are flew charts showing an exam- 
ple of the output sheet size determining method in the 
step S502 in Fig. 5. 

[0081 ] Steps S602 to S604 are repeated from 1 to N 
(steps S601 to S605). At first, in a step S602, the 
despooler 305 discriminates whether a set (S, O) of the 
input sheet S and the orientation O of an l-th (I = 0 - N ) 
input sheet has been memorized, and, if not, a step 
$603 memorizes the set (S. 0) a new and sets a count 
1 . On the other hand, if memorized, the despooler 305 
in a step S604 executes an increment of the count of the 
set(S.O). 

[0082] After the steps S601 - S605 explained above, 
the despooler 305 in a step S606 discriminates whether 
there is only one set (S, 0) having the largest count 
and, if not, a step S607 determines the set employed in 
the youngest page in the sets (S1 , 01), (S2, 02),...hav- 
ing the largest count, for determining the output sheet 
and the orientation thereof. On the other hand, if there is 
only one set (S, O) having the largest count, the 
despooler 305 in a step $608 determines such set (S, 
O) for determining the output sheet and the orientation 
thereof. 

[0083] As an example, in case of 4-page printing of a 
document consisting of 4 pages which are (A4 portrait), 
(B4 landscape), (B4 landscape) and (A4 portrait) in the 
order from the first page, the sequence proceeds to the 
step S607 since both (A4 portrait) and (B4 landscape) 
have a same count 2, and, as the youngest number of 
(A4, portrait) is 1 while that of (B4 landscape) is 2, the 
(A4 portrait) employed in the younger number is 
selected for determining the sheet size and the orienta- 
tion thereof. 

[0084] Rg. 8 shows examples of output of N-page 
printing (N = 4) in the first embodiment. The first exam- 
ple shows a case containing plural orientations of the 
sheet. The first example shows a case containing plural 
orientations of the sheet. The sheets are in A4 size but 
have different orientations. As there are 3 pages of (A4 
portrait) and 1 page of (A4 landscape), there are 
selected the size and orientation of (A4 portrait), and 
the fourth page alone different in orientation is printed 



with an enlargement/reduction ratio or an orientation dif- 
ferent from that of other 3 pages. The second example 
shows a case including different sheet sizes. As there 
are 3 pages of (A4 portrait) and 1 page of (A3 portrait), 
s there are selected the (M portrait) sheet, and the fourth 
page of A3-sized sheet is printed with a reduction ratio 
enlargement/reduction ratio different from that of other 3 
pages. 

[0085] As explained in the foregoing, the printer con- 

10 trot system of the first embodiment is provided with the 
despooler 305 for determining the sheet size and sheet 
orientation based on the page size information of the 
print data, determining the print area by dividing the 
sheet into N (natural number), effecting enlargement or 

is reduction with the enlargement/reduction ratio inde- 
pendent for each page data, based on the size of each 
print area and the size of each page data, and arranging 
the enlarged/reduced page data in each print area, 
whereby the N-page printing can be achieved without 

20 sheet discharge in the course of printing or data over- 
flow from the print area at the change of the sheet size 
or the sheet orientation, even in case the data for N- 
page printing have different sheet sizes or different 
sheet orientations within a document. Consequently 

25 there can be obtained an output result close to that of 
the document which does not contain plural sheet sizes 
or plural sheet orientations. 

[2] Second embodiment 

30 

[0086] The printer control system of the second 
embodiment is composed, as in the first embodiment, of 
a host computer 3000 provided with a CPU 1 , a RAM 2, 
a ROM 3, a keyboard controller (KBC) 5, a CRT control- 

35 ler (CRTC) 6. a disk controller (DKC) 7, a printer control- 
ler (PRTC) 8, a keyboard (KB) 9, a CRT display (CRT) 
1 0, and an external memory 1 1 , and a printer 1 500 pro- 
vided with a CPU 12, a RAM 19, a ROM 13. an input 
unit 18, a printer interface (l/F) 16, a memory controller 

40 (MC) 20, a printer engine 17, an operation unit 1501, 
and an external memory 14 (cf. Rg. 1). In the second 
embodiment the control by the host computer 3000 for 
generating the print data (cf. Rg. 2), the control with the 
expanded configuration for generating the print data (cf. 

45 Fig. 3) and the internal configuration of the printer 1 500 
(cf. Rg. 10) are similar to those in the first embodiment 
and will not, therefore, be explained further. Also in the 
second embodiment, there can be executed processes 
same as those in the first embodiment 

so [0087] Figs. 9A to 9C show examples of sheet division 
in the second embodiment. In the N-page printing, if N 
is represented by the square of a natural number I (N = 
4, 9, 16, ...), the sheet can be divided by I in the vertical 
and horizontal direction, but the division is also con- 

55 ducted in case N cannot be represented as a square, for 
example N = 2 or N = 8. In such case, the sheet orienta- 
tion is changed that of the input pages. For example in 
case of N = 2, a sheet (A4, portrait) for example is 
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changed to (A4, landscape), and the input pages are 
arranged in reduced manner by dividing the horizontal 
side, constituting the longer side of the output sheet into 
two (cf. Fig. 9A). 

[0088] However, for a sheet of which longer side is 
more than twice of the shorter side, the longer side after 
the division into two is still longer than the shorter side 
(cf. Fig. 9B) so that a larger divided area can be 
obtained by printing without changing the sheet orienta- 
tion. Consequently, after the determination of the output 
sheet, there is checked the height/width ratio of the out- 
put sheet and, if the longer side after division into two is 
same as or longer than the shorter side, the printing is 
made without changing the sheet orientation (cf. Fig. 
9C). 

[0089] As explained in the foregoing, the printer con- 
trol system of the second embodiment, in case the 
sheet division number N is a multiple of 2 and is not the 
square of a natural number, does not change the sheet 
orientation at the sheet division for a sheet of which the 
longer side is at least equal to twice of the shorter side, 
but changes the sheet orientation for a sheet of which 
the longer side is less than twice of the shorter side, 
whereby a larger divided area can be obtained and the 
printing can be made with a larger size, even on an 
elongated sheet having the longer side equal to or 
larger than twice of the shorter side. 

[3] Third embodiment 

[0090] The printer control system of the third embodi- 
ment is composed, as in the first embodiment, of a host 
computer 3000 provided with a CPU 1, a RAM 2, a 
ROM 3, a keyboard controller (KBC) 5, a CRT controller 
(CRTC) 6, a disk controller (DKC) 7, a printer controller 
(PRTC) 8, a keyboard (KB) 9, a CRT display (CRT) 10, 
and an external memory 11, and a printer 1500 pro- 
vided with a CPU 12, a RAM 19, a ROM 13, an input 
unit 18, a printer interface (l/F) 16, a memory controller 
(MC) 20. a printer engine 17, an operation unit 1501, 
and an external memory 14 (cf. Fig. 1). In the third 
embodiment, the control by the host computer 3000 for 
generating the print data (cf. Fig. 2), the control with the 
expanded configuration for generating the print data (cf. 
Fig. 3) and the internal configuration of the printer 1500 
(cf. Fig. 10) are similar to those in the first embodiment 
and will not therefore, be explained further. Also in the 
third embodiment, there can be executed processes 
same as those in the foregoing embodiments. 
[0091] In the third embodiment, the layout method of 
the present invention is made applicable even in case of 
N = 1. The step S606 in Fig. 7 does not employ (S, O) 
as the sheet size but designates (A4, O) as the output 
sheet and the orientation, and the step S503 in Fig. 5 
executes 1 division, namely not division, of the output 
sheet. Thereafter the step S504 executes printing with a 
largest enlargement/reduction ratio in the effective print 
area of the A4-sized sheet without changing the 



height/width ratio of the data of the input page. 
[0092] This process allows the printing on the A4- 
sized sheet with such a largest enlargement/reduction 
ratio that the original data do not overflow nor changes 
s in the height/width ratio, regardless whether the docu- 
ment consists of sheets of a same size (A3, portrait) or 
of different sizes. 

[0093] As explained in the foregoing, in the printer 
control system of the third embodiment the layout con- 
ic trol of the foregoing first embodiment is made applicable 
also in case of 1 division (no division) of the output 
sheet, so that the printing can be achieved on the given 
sheet with such a largest enlargement/reduction ratio 
that the original data do not overflow from the print area 
is of the sheet nor changes in the height/width ratio, 
regardless whether the sheet constituting the document 
have a same size or have mixed sizes. 

[4] Fourth embodiment 

20 

[0094] The printer control system of the fourth embod- 
iment is composed, as in the first embodiment of a host 
computer 3000 provided with a CPU 1, a RAM 2, a 
ROM 3, a keyboard controller (KBC) 5, a CRT controller 

25 (CRTC) 6, a disk controller (DKC) 7, a printer controller 
(PRTC) 8, a keyboard (KB) 9, a CRT display (CRT) 10, 
and an external memory 11, and a printer 1500 pro- 
vided with a CPU 12, a RAM 19, a ROM 13, an input 
unit 18, a printer interface (l/F) 16, a memory controller 

30 (MC) 20, a printer engine 17, an operation unit 1501, 
and an external memory 14 (cf. Fig. 1). In the fourth 
embodiment, the control by the host computer 3000 for 
generating the print data (cf. Fig. 2), the control with the 
expanded configuration for generating the print data (cf. 

35 Fig. 3) and the internal configuration of the printer 1500 
(cf. Fig. 10) are similar to those in the first embodiment 
and will not therefore, by explained further. Also in the 
fourth embodiment, there can be executed processes 
same as those in the first to third embodiments. 

40 [0095] The fourth embodiment allows to use the layout 
method of the present invention in combination with 
another layout method of the present invention in com- 
bination with another layout method. For example, it is 
assumed that a margin is obtained by a parallel dis- 

45 placement of the entire print data in a designated direc- 
tion by an amount designated by a parameter (such 
method is most common for margin setting). The layout 
method of the present invention may be combined with 
such margin setting by, in the step S505 in Fig. 5, exe- 

so cuting a parallel displacement of the print data corre- 
sponding to the margin, after or simultaneously with the 
enlargement, reduction or layout of the print data. 
[0096] As explained in the foregoing, in the printer 
control system of the fourth embodiment the layout 

55 control of the foregoing first embodiment is made appli- 
cable also in case, for example, of setting a margin on 
the sheet, whereby the N-page printing can be achieved 
without sheet discharge in the course of printing or data 
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overflow from the print area at the change of the sheet 
size or the sheet orientation, even in case the data for 
N-page printing have different sheet sizes or different 
sheet orientations within a document Consequently 
there can be obtained an output result close to that of 
the document which does not contain plural sheet sizes 
or plural sheet orientations. 

[5] Fifth embodiment 

[0097] The printer control system of the fifth embodi- 
ment is composed, as in the first embodiment of a host 
computer 3000 provided with a CPU 1, a RAM 2, a 
ROM 3, a keyboard controller (KBC) 5, a CRT controller 
(CRTC) 6, a disk controller (DKC) 7, a printer controller 
(PRTC) 8, a keyboard (KB) 9, a CRT display (CRT) 10, 
and an external memory 11, and a printer 1500 pro- 
vided with a CPU 12, a RAM 19, a ROM 13, an input 
unit 18, a printer interface (l/F) 16, a memory controller 
(MC) 20. a printer engine 17, an operation unit 1501, 
and an external memory 14 (cf. Fig. 1). In the fifth 
embodiment, the control by the host computer 3000 for 
generating the print data (cf. Fig. 2), the control with the 
expanded configuration for generating the print data (cf. 
Fig. 3) and the internal configuration of the printer 1500 
(cf. Hg. 10) are similar to those in the first embodiment 
and will not, therefore, be explained further. Also in the 
fifth embodiment, there can be executed processes 
same as those in the first to third embodiments. 
[0098] tn the fifth embodiment, in case an enlarge- 
ment/reduction is instructed from the outside, the host 
computer generates processed print data based on the 
designated enlargement/reduction ratio, whereby the 
enlargement/reduction process is made possible even if 
the printer is not provided with such enlargement/reduc- 
tion function. 

[0099] The processes in the printer control system of 
the fifth embodiment will be explained in the following 
with reference to flow charts in Rgs. 12 to 20. 
[01 00] Fig. 1 2 is a flow chart showing the process flow 
in the spooler 302. At first, when a print command is 
sent from the dispatcher 301 to the spooler 302, there is 
executed an acquisition (step S1201) of the effective 
print area of the input sheet, the size of the output sheet, 
the effective print area of the output sheet, the offset 
value and the set enlargement/reduction mode, in order 
to the system to realize, through the printer driver, the 
enlarged/reduced printing set by the user. This process 
is achieved by acquiring these set values from the 
printer driver, among the parameters transmitted by the 
acquisition command or through the dispatcher 301 . 
[0101] Then executed is the temporary storage of the 
effective print area of the input sheet the size of the out- 
put sheet, the effective print area of the output sheet, 
the offset value and the set enlargement/reduction 
mode (step S1202). This is achieved by storing thus 
acquired various data in the spool file 303. In this man- 
ner there can be provided data, required in the 



despooler 304 for enlargement/reduction at the repro- 
duction of the print data. The acquisition and temporary 
storage of other data required for printing are to be exe- 
cuted in a pre-processing or a post-processing shown in 
5 Fig. 12. Thereafter the despooler 304 executes conver- 
sion of the intermediate data format into the GDI func- 
tion format for generating the print data as explained in 
the foregoing. 

[01 02] Fig. 1 3 is a flow chart showing the process flow 
10 for the enlarged/reduced printing. At first the despooler 
305 reads the effective print area of the input sheet the 
size of the output sheet the effective print area of the 
output sheet the offset value and the set enlarge- 
ment/reduction mode (step S1301). This process is 
is achieved by reading the data required for 
enlarged/reduced printing, from the spool file 303 gen- 
erated by the spooler 302. Then the flow branches in the 
following manner according to the enlargement/reduc- 
tion mode. The enlarged/reduced printing has three 
20 modes, namely the enlarged/reduced printing desig- 
nated by the output sheet, that designated by the 
enlargement/reduction ratio, and that designated by the 
output sheet and by the enlargement/reduction ratio. 
[01 03] At first based on the read enlargement/reduc- 
es tion mode, there is discriminated whether the 
enlarged/reduced printing designated by the output 
sheet and the enlarged/reduced printing designated by 
the enlargement/reduction ratio are set (step S1302). If 
the setting of both modes is identified, there is set the 
30 coordinate of the output device under the designation of 
the output sheet and that of the enlargement/reduction 
ratio (step S1303). The details of this process will be 
explained later with reference to Figs. 18 and 19. 
[01 04] If both the enlargement/reduction designated 
35 by the output sheet and that designated by the enlarge- 
ment/reduction ratio are not set, there is then discrimi- 
nated whether the enlargement/reduction mode 
designated by the output sheet is set (step S1304). If 
the setting of the enlargement/reduction mode desig- 
40 nated by the output sheet is identified, there is set the 
coordinate of the output device under the designation of 
the output sheet (step S1305). The details of this proc- 
ess will be explained later with reference to Figs. 15 and 
16. 

45 [0105] If the setting of the coordinate of the output 
device under the designation by the output sheet is not 
executed, there is then discriminated whether the 
enlargement/reduction mode designated by the 
enlargement/reduction ratio is set (step S1306). If the 

so setting of the enlargement/reduction mode designated 
by the enlargement/reduction ratio is identified, there is 
set the coordinate of the output device under the desig- 
nation of the enlargement/reduction ratio (step S1308). 
The detail of this process will be explained later with ref- 

55 erenceto Fig. 17. 

[0106] If the setting of the enlargemenVreduction 
mode designated by the enlargement/reduction ratio is 
not executed, there is set the coordinate of the output 
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device for the ordinary printing (printing without enlarge- 
ment or reduction) (step S1307). This is the setting of 
the coordinate of the output device in case 
enlarged/reduced printing is not executed, and the input 
sheet and the output sheet become equal unless 
another setting for altering the output format other than 
the enlarged/reduced printing is made. 
[0107] In the following there will be explained, with ref- 
erence to Figs. 15, 16 and 21 A to 21 E, the setting proc- 
ess (step S1305 in Fig. 14) for the coordinate of the 
output device under the designation by the output 
sheet Figs. 21 Aand 21 B respectively indicates an input 
sheet and an output sheet, wherein a, b, a1 and b1 indi- 
cate the effective print area, X and Y indicate the sheet 
size, and x and y indicate offset values from the original 
point. In the following there will be explained, as an 
example, the reduced printing from a sheet A to a sheet 
B. Referring to Fig. 15, at first there is executed a proc- 
ess of acquiring the height and width of the effective 
print area of the input sheet (step S1501) to obtain the 
size of the effective print area constituting the source 
information. This acquires values a and b. Then there is 
executed a process (step S1 502) of acquiring the height 
and width of the output sheet (indicating size, effective 
print area and offset values), thereby obtaining the size, 
effective print area and offset value (X, Y, a1, b1, x, y) 
providing the target of reduction (cf. Rg. 21 B). 
[0108] After the acquisition of these data, there are 
calculated the enlargement/reduction ratios in the hori- 
zontal and vertical directions (step S1503). At first, 
based on the output sheet size (X, Y), the effective print 
area (a1, b1) of the output sheet and the offset values 
(x, y), the effective print area is adjusted (cf. Rg. 21C) ( 
in order to match the portions outside the effective print 
area in the vertical and horizontal directions, in such a 
manner as to adopt the larger one in the vertical and 
horizontal directions, thereby obtaining a new effective 
print area (a2, b2). The enlargement/reduction ratios 
are calculated from such area and the effective print 
area (a, b) of the input sheet. Thus the enlarge- 
ment/reduction ratio becomes a2/a in the horizontal 
direction and b2/b in the vertical direction. 
[0109] Then there is discriminated whether the 
enlargement/reduction ratio in the horizontal direction is 
larger than that in the vertical direction (step S1504), in 
order to judge which enlargement/reduction ratio is to 
be adopted for achieving the enlarged/reduced printing 
without changing the height/width ratio. As the reduction 
is executed with the smaller one of the enlarge- 
ment/reduction ratios in the vertical and horizontal 
directions, there is executed a process (step S1505) of 
calculating the print area in the vertical and horizontal 
directions with the enlargement/reduction ratio in the 
vertical direction if it is identified smaller, or a process 
(step S1506) of calculating the print area in the vertical 
and horizontal directions with the enlargement/reduc- 
tion ratio in the horizontal direction if it is identified 
smaller. 



[01 1 0] In this example it is assumed that the ratio a2/a 
is smaller. Thus the step S1506 executes calculations 
with the enlargement/reduction ratio in the horizontal 
direction to obtain the print area a2 in the horizontal 

5 direction and the print area b x a2/a in the vertical 
direction (cf. Fig. 21 E). These calculated print areas are 
used in a next step of setting the output device coordi- 
nate (step S1 507), which defines the method of convert- 
ing a coordinate point from the logic coordinate to the 

10 device coordinate and sets the x-range and y-range of 
the output device. In the present example, there are set 
values a2 and b x a2/a , by which the print data to be 
processed thereafter are reduced in printing. 
[01 1 1 ] In the following there wilt be explained, with ret - 

is erence to Fig. 17, the setting process (step S1308 in 
Fig. 1 4) for the coordinate of the output device under the 
designation by the enlargement/reduction ratio 
[01 1 2] At first there is executed a process of acquiring 
the height and width of the effective print area of the 

20 input sheet (step S1 701 ) to obtain the size of the effec- 
tive print area constituting the source information. This 
acquires values a and b. Then there is executed a proc- 
ess (step S1702) of acquiring the enlargement/reduc- 
tion ratio. This value, like other values, is stored by the 

25 spooler 302 and is read by the despooler 305, and is a 
user set value. This is represented by d . 
[01 1 3] Then there are calculated the print areas in the 
vertical and horizontal directions based on the enlarge- 
ment/reduction ratio (step S1703). The print areas are 

30 determined from the acquired value d as a x d in the 
horizontal direction and as b x d in the vertical direc- 
tion. Then, as explained in the foregoing, there is exe- 
cuted a setting step for the output device coordinate 
(step S1 704) to set a x d and b x d respectively as the 

35 x-range and y-range of the output device. Therefore, the 
print data to be processed thereafter are reduced in 
printing. 

[01 1 4] in the following there will be explained, with ref- 
erence to Figs. 18 and 19, the setting process (step 

ao S1 303 in Rg. 1 4) for the coordinate of the output device 
under the designation by the output sheet and by the 
enlargement/reduction ratio. 
[01 1 5] Steps S1 801 to S1 806 in Fig. 1 8 are similar to 
those S1501 - S1506 in Rgs. 15 and 16 and calculate 

45 the enlarged/reduced print area designated by the out- 
put sheet Then there is executed a process of acquiring 
the enlargement/reduction ratio (step S1807). This step 
acquires the enlargement/reduction ratio set by the user 
and that designated by the output sheet (acquired from 

so the driver and spooled), respectively represented as d1 
and e1 . Then there is executed a process (step S1808) 
of calculating a second enlargement/reduction ratio. As 
the enlarged/reduced print area designated by the out- 
put sheet is already calculated, this step obtains a value 

55 d1/e1. 

[0116] Then there is executed a calculating step (step 
S1809) for obtaining the print area with the second 
enlargement/reduction ratio. With the already calculated 
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enlarged/reduced print area designated by the output 
sheet as shown in Fig. 21 C, this step obtains a value 
a2 x d1/e1 in the horizontal direction and a value 
b x a2/a x d1/e1 in the vertical direction. Then a set- 
ting step (step $1810) for the output device coordinate 
sets a2 x d1/e1 and b x a2/a x d1/e1 respectively as 
the x-range and y-range of the output device. In this 
manner the print data to be processed thereafter are 
enlarged or reduced in printing. 
[01 1 7] As explained in the foregoing, the printer con- 
trol system of the fifth embodiment is provided with the 
spooler 302 for storing the effective print area of the 
input sheet, the size and effective print area of the out- 
put sheet, the offset values and the set enlarge- 
ment/reduction mode, and the despooler 305 for 
judging whether the enlargemenVreduction is desig- 
nated by the output sheet by the enlargement/reduction 
ratio or by the output sheet and the enlargement/reduc- 
tion ratio, setting the coordinate of the output device 
based on the result of judgment and executing the print- 
ing of the print data based on such setting, whereby an 
enlarging/reducing function can be provided to a device 
(printing device such as a printer) lacking such enlarg- 
ing/reducing function and the enlarged/reduced printing 
can be realized without changing the content of the orig- 
inal print data. 

[6] Sixth embodiment 

[01 1 8] The printer control system of the sixth embod- 
iment is composed, as in the first embodiment, of a host 
computer 3000 provided with a CPU 1, a RAM 2, a 
ROM 3, a keyboard controller (KBC) 5, a CRT controller 
(CRTC) 6, a disk controller (DKC) 7, a printer controller 
(PRTC) 8, a keyboard (KB) 9, a CRT display (CRT) 10, 
and an external memory 11, and a printer 1500 pro- 
vided with a CPU 12, a RAM 19, a ROM 13, an input 
unit 18, a printer interface (l/F) 16, a memory controller 
(MC) 20, a printer engine 17, an operation unit 1501, 
and an external memory 14 (cf. Fig. 1). 
[01 19] Also in the sixth embodiment, the control by the 
host computer 3000 for generating the print data (cf. 
Fig. 2), the control with the expanded configuration for 
generating the print data (cf. Fig. 3) and the configura- 
tion of the memory map in a state where the printing 
related modules including the printing mode control pro- 
gram are loaded in the RAM 2 of the host computer 
3000 and are rendered operable, are similar to those in 
the first embodiment and will not, therefore, be 
explained further. Also in the sixth embodiment, there 
can be executed processes same as those in the fore- 
going embodiments. 

[01 20] The printer control system of the sixth embod- 
iment is to execute centering to an appropriate position 
on the output sheet, in case the enlarged/reduced print- 
ing designated by the output sheet or the 
enlarged/reduced printing designated by the output 
sheet and by the enlargement/reduction ratio is 



selected. The printer control system of the sixth embod- 
iment is also capable of printing plural logic pages (page 
processed by the application) in a single physical page 
(actually outputted page). 

5 [01 21 ] In the following there will be explained in detail, 
with reference to Figs. 20 and 22A to 22D, the centering 
process in the printer control system of the sixth embod- 
iment Fig. 20 is a flow chart outlining the centering 
process, and Figs. 22A to 22D show examples thereof. 

w wherein Fig. 22A shows an output sheet as in Fig. 21 B 
in the foregoing first embodiment 
[01 22] At first there is acquired an adjusted effective 
print area (step S2001). Through a process as in the 
fifth embodiment there are determined a2, b2 in such a 

is manner that the effective print area is positioned at the 
center in the vertical and horizontal directions in the 
sheet size (cf. Fig. 22B). The offset values after this 
acSustment are defined as x1, x2. Then there is 
acquired the print area after the enlargement/reduction 

20 (step S2002), whereby acquired is the print area deter- 
mined with the smaller one of the enlargement/reduc- 
tion ratios in the vertical and horizontal directions. The 
acquired area is defined by a3. b3 (cf. Fig. 22C). 
[01 23] Then executed is the adjustment of the offset 

25 values (step S2003), in such a manner that the actual 
print area comes to the center in the vertical and hori- 
zontal directions. The coordinates x2, y2 of the upper 
left corner after the adjustment, taking the upper left 
corner of the sheet as the original point, are repre- 

$o sented by: 

x2=x1+(a2-a3)/2 
y2 = y1 + (b2 - b3)/2 

35 

whereby the offset values are so adjusted that the print 
area is centered in an appropriate position in the sheet 
size (cf. Fig. 22D). 

[01 24] In the following, as an example of printing plural 
40 logic pages in a physical page in the printer control sys- 
tem of the sixth embodiment, there will be explained a 
book-bound printing with reference to Figs. 20 and 23A 
to 23D. The book-bound printing is a method of printing 
two sides of a sheet in such a manner that a bound book 
45 is formed when the sheets are stapled at the center. In 
this example, the input sheet and the output sheet are 
assumed to be same. 

[01 25] At first there is acquired the adjusted effective 
print area (step S2001). Through a process similar to 

so that in the fifth embodiment, values a2, b2 are deter- 
mined in such a manner that the effective print area is 
positioned at the center in the vertical horizontal direc- 
tion in the sheet size (cf. Fig. 23B). However the orien- 
tation of printing is changed, and, for printing two logic 

55 pages in a physical page, there are acquired values 
a2 = b1/2 and b2 = a1 . Then executed is the acquisi- 
tion of the print area after enlargement/reduction (step 
S1002), whereby acquired is the print area determined 
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with the smaller one of the enlargement/reduction ratios 
already calculated in the vertical and horizontal direc- 
tions. The acquired area is defined by b3 = b1 x a2/a1 
(vertical direction after the change of sheet orientation) 
and a3 = a1 x a2/a1 (horizontal direction after the 
change of sheet orientation) (cf. Fig. 23C). 
[0126] Then the offset values are adjusted (step 
S2003) in such a manner that the actual print area 
comes to the center of the sheet size in the horizontal 
and vertical directions. The coordinates x2, y2 of 
the upper left corner after this adjustment, taking 
the upper left corner of the sheet as the original point, 
are represented by x2 = x1 + (a2 - a3)/2 and 
y2 = y1 + (b2 - b3)/2 as in the centering at the enlarge- 
ment/reduction, whereby the offset values are so 
adjusted that the print area is provided in an appropriate 
position in the sheet size (cf. Fig. 23D). 
[0127] As explained in the foregoing, the printer con- 
trol system of the sixth embodiment is provided with the 
spooler 302 for storing the effective print area of the 
input sheet the size and effective print area of the out- 
put sheet, the offset values and the set enlarge- 
ment/reduction mode, and the despooler 305 for 
judging whether the enlargement/reduction is desig- 
nated by the output sheet by the enlargement/reduction 
ratio or by the output sheet and the enlargement/reduc- 
tion ratio, setting the coordinate of the output device 
based on the result of judgment, executing the printing 
of the print data based on such setting, effecting the 
centering in an appropriate print position based on the 
effective print area of the input sheet the size and effec- 
tive print area of the output sheet the offset values and 
the set enlargement/reduction mode, and, in case print- 
ing plural logic pages in a physical page, positioning the 
plural logic pages in a print position symmetrical in the 
vertical and horizontal directions, whereby a proper out- 
put format can be obtained by the centering of the print 
data in the appropriate position in the enlarging/reduc- 
ing function, and, particularly in the two-side printing, 
prints can be obtained in a same position on both sides 
of the sheet. 

[01 28] Also in a printing device capable of printing plu- 
ral logic pages on a physical page, the print data can be 
printed in a position exactly symmetrical in the horizon- 
tal and vertical directions, and, particularly in case of 
book-bound printing, a book can be bound without mod- 
ifying the result of output. 

[0129] Also as in the foregoing fifth embodiment, an 
enlarging/reducing function can be provided to a device 
lacking such enlarging/reducing function and the 
enlarged/reduced printing can be realized without 
changing the content of the original print data. 
[0130] The present invention explained in the forego- 
ing first to sixth embodiments may be applied to a sys- 
tem consisting of plural equipment (for example host 
computer, interface devices, reader, printer etc.) or an 
apparatus consisting of a single equipment (such as a 
copying machine or a facsimile apparatus). Also the 



objects of the present invention can naturally be 
attained in a case where a memory medium storing the 
program codes of a software realizing the functions of 
the aforementioned embodiments is supplied to a sys- 
5 tern or an apparatus and a computer (CPU or MPU) of 
the above-mentioned system or apparatus reads and 
executes the program codes stored in the memory 
medium. 

[01 31 ] In such case the program codes themselves of 

w the software realize the functions of the aforementioned 
embodiments, and the memory medium storing the pro- 
gram codes constitutes the present invention. 
[0132] The memory medium storing such program 
codes can be, for example, a floppy disk, a hard disk, an 

15 optical cfisk. a magnetooptical disk, a CD-ROM, a CR-R, 
a magnetic tape, a non-volatile memory card or a ROM. 
[01 33] The present invention also includes not only a 
case where the functions of the aforementioned embod- 
iments are realized by the execution of the program 

20 codes read by the computer but also a case where an 
operating system or the like functioning on the computer 
executes all or a part of the actual processes under the 
control of such program codes thereby realizing the 
functions of the foregoing embodiments. 

25 [0134] The present invention further includes a case 
wherein the program codes read from the memory 
medium are once stored in a function expansion board 
inserted into the computer or a function expansion unit 
connected to the computer, and a CPU provided in the 

30 function expansion board or the function expansion unit 
executes all the process or a part thereof according to 
the instructions of such program codes, thereby realiz- 
ing the functions of the aforementioned embodiments. 
[0135] As explained in the foregoing the present 

35 invention provides a print control apparatus for execut- 
ing layout of the print sheet, comprising sheet determi- 
nation means for determining the sheet size and the 
orientation thereof based on the page size information 
of the print data, area determination means for deter- 

40 mining a print area by dividing the sheet into N (being a 
natural number), enlargement/reduction means for exe- 
cuting enlargement/reduction with an enlarge- 
ment/reduction ratio independent for each page data 
based on the size of each print area and the size of 

45 each page data, and arrangement means for arranging 
each enlarged/reduced page data in each print area, 
whereby, even in case plural sheet sizes or plural sheet 
orientations are mixed within a document, an output 
result similar to that of a document not including such 

so mixed sizes or orientations can be obtained without 
sheet discharge in the course of printing or without the 
data overflow from the print area. 
[0136] Also according to the present invention, there 
is provided a print control apparatus comprising storage 

55 means for storing the page size information of the page 
data, wherein the enlargement/reduction means is 
adapted to calculate the enlargement/reduction ratio 
based on the stored page size information, whereby it is 
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rendered possible to enlarge or reduce the page data 
with an appropriate enlargement/reduction ratio based 
on the page size information and to arrange the page 
data in each print area, and, even in case plural sheet 
sizes or plural sheet orientations are mixed within a doc- 
ument, an output result similar to that of a document not 
including such mixed sizes or orientations can be 
obtained without sheet discharge in the course of print- 
ing or without the data overflow from the print area. 
[01 37] Also according to the present invention, as the 
sheet determination means of the print control appara- 
tus is adapted to determine the optimum sheet size 
based on the page size information of N pages to be 
printed on a same sheet, whereby the page data can be 
arranged in each print area of the sheet of optimum 
size, and, even in case plural sheet sizes or plural sheet 
orientations are mixed within a document an output 
result similar to that of a document not including such 
mixed sizes or orientations can be obtained without 
sheet discharge in the course of printing or without the 
data overflow from the print area. 
[0138] Also according to the present invention, as the 
sheet determination means of the print control appara- 
tus is adapted to determine the sheet size based on an 
externally entered instruction, there can be obtained, 
even in case plural sheet sizes or plural sheet orienta- 
tions are mixed within a document, an output result sim- 
ilar to that of a document not including such mixed sizes 
or orientations in a size desired by the user, without 
sheet discharge in the course of printing or without the 
data overflow from the print data. 
[01 39] Also according to the present invention, as the 
sheet determination means of the print control appara- 
tus is adapted, in case of two-side printing, to determine 
the optimum sheet size based on the page information 
of 2N pages to be printed on a same sheet, and, there 
can be obtained, even in case plural sheet sizes or plu- 
ral sheet orientations are mixed within a document in 
two-side printing, an output result similar to that of a 
document not including such mixed sizes or orienta- 
tions, without sheet discharge in the course of printing 
or without the data overflow from the print area. 
[0140] Also according to the present invention, as the 
enlargement/reduction means of the print control appa- 
ratus is adapted to employ a enlargement/reduction 
ratio providing the largest image not overflowing from 
each print area without changing the page size informa- 
tion and the height/width ratio of the original print data, 
whereby there can be obtained an output result agreea- 
ble for observation and adequately accommodated in 
the print area. 

[0141] Also according to the present invention, the 
area determination means of the print control apparatus 
is adapted, in case the sheet division number N is a 
multiple of 2 and is not the square of a natural number, 
not to change the sheet orientation at the sheet division 
for a sheet of which the longer side exceeds twice of the 
shorter side, but, to change the sheet orientation for a 



sheet of which the longer side is less twice of the 
shorter side, whereby there can be obtained a larger 
divided area and the printing can be realized with a 
larger size even on an oblong sheet of which the longer 
5 side exceeds twice of the shorter side thereof. 

[01 42] Also according to the present invention, as the 
print control apparatus is applicable to a system in 
which the printing is executed by transmitting print data 
from an upper device such as a computer to a printing 
10 device such as a printer, there can be obtained, in case 
of printing in a system in which the upper device trans- 
mits print data to the printing device, even if plural sheet 
sizes or plural sheet orientations are mixed within a doc- 
ument an output result similar to that of a document not 
15 including such mixed sizes or orientations, without 
sheet discharge in the course of printing or without the 
data overflow from the print area. 
[01 43] Also according to the present invention, as the 
print control apparatus includes storage means for tem- 
20 porarify storing the data in an intermediate data format 
different from the format of the print data, and prepara- 
tion means for preparing the print data based on the 
temporarily stored data, there can be obtained, in case 
of printing in a system in which the upper device tempe- 
rs rarity stores the data in the intermediate code format, 
then prepares the print data and transmits the print data 
to the printing device, even if plural sheet sizes or plural 
sheet orientations are mixed within a document, an out- 
put result similar to that of a document not including 
30 such mixed sizes or orientations, without sheet dis- 
charge in the course of printing or without the data over- 
flow from the print area. 

[0144] Also according to the present invention, there 
is provided a print control apparatus for effecting layout 

35 of the print sheet comprising dispatcher means for 
receiving, from drawing means dependent on the oper- 
ating system, common print information generated 
based on drawn data generated by an arbitrary applica- 
tion, intermediate data conversion means for converting 

40 the print information, received by the dispatcher means, 
into intermediate data and storing the intermediate data 
in spooling means, setting means for setting a designa- 
tion for assigning N logic pages (N being a natural 
number) to a physical page, area determination means 

45 for dividing the physical page into N thereby determining 
a print area corresponding to a logic page and deter- 
mining the enlargement/reduction ratio for each logic 
page, process means for processing the intermediate 
data stored in the spooling means in such a manner that 

so the logic page corresponding to thus determined print 
area is arranged therein with an enlargement or a 
reduction, and outputting the processed data in the 
drawn data format to the drawing means, and print data 
generation means for converting the print information 

55 received by the dispatcher means into print data con- 
sisting of control commands and outputting the print 
data to an external device, whereby the enlarg- 
ing/reducing function can be provided to a device (print- 
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ing device such as a printer) lacking such function. Also 
there is obtained an effect that the original print data can 
be directly enlarged or reduced in printing without 
change in the content. 

[0145] Also according to the present invention, the 
drawing data, being GDI (graphical device interface), 
can be applied to a system employing an application 
outputting the GDI function. 

[0146] Also according to the present invention, the 
print information, being DDI (device driver interface), 
can be applied to a system employing a graphic engine 
outputting the DDI function. 

[0147] Also according to the present invention, the 
print data being a page description language, can be 
applied to a system employing a printer driver capable 
of generating the print data with the page description 
language. 

[0148] Also according to the present invention, there 
is provided a print control apparatus for controlling the 
printing operation, comprising memory means for stor- 
ing the effective print area of the input sheet, the size 
and effective print area of the output sheet, the offset 
values and the set enlargement/reduction mode, dis- 
crimination means for discriminating the set enlarge- 
ment/reduction mode, setting means for setting the 
coordinate of the output device based on the result of 
discrimination, and print control means for effecting the 
printing operation with the stored print data based on 
the setting, whereby an enlarging/reducing function can 
be provided to a device (printing device such as a 
printer) lacking such function. Also there can be 
obtained an effect that the original print data can be 
directly printed with enlargement or reduction, without 
change in the content. 

[0149] Also according to the present invention, as the 
print control apparatus is applicable a system in which 
an upper device such as a computer temporarily stores 
data in an intermediate data format different from that of 
the print data and transmits the print data, prepared 
from the temporarily stored data, to a printing device 
such as a printer, the enlarging/reducing function can 
be provided to the printing device of the system even in 
case the printing device lacks such function. Also there 
can be obtained an effect that the original print data can 
be directly printed with enlargement or reduction, with- 
out change in the content. 

[01 50] Also according to the present invention, as the 
memory means of the print control apparatus temporar- 
ily stores the effective print area of the input sheet, the 
size and effective print area of the output sheet, the off- 
set values and the set enlargement/reduction mode in 
the form of intermediate codes, there can be provided 
an effect, in case of temporarily storing the data of an 
intermediate code format different from that of the print 
data and effecting the printing operation by transmitting 
the print data prepared from the stored data to the print- 
ing device, of providing the enlarging/reducing function 
to the printing device lacking such function. Also there 



can be obtained an effect that the original print data can 
be directly printed with enlargement or reduction, with- 
out change in the content. 

[01 51 ] Also according to the present invention, as the 
5 enlargement/reduction mode of the print control appara- 
tus includes the enlargement/reduction mode desig- 
nated by the output sheet, that designated by the 
enlargement/reduction ratio and that designated by the 
output sheet and by the enlargement/reduction ratio, 
10 there can be obtained an effect that the original print 
data can be directly printed with enlargement or reduc- 
tion, without change in the content, by selecting a 
desired mode from these three enlargement/reduction 
modes. 

is [0152] Also according to the present invention, as the 
print control apparatus comprises arrangement means 
for effecting centering to the appropriate print position 
based on the effective print area of the input sheet the 
size and effective print area of the output sheet, the off- 

20 set values and the set enlargement/reduction mode, 
whereby the print data can be centered to an appropri- 
ate position in the enlarging/reducing function to obtain 
a proper output format, and, particularly in a printing 
device capable of two-side printing, the printing can be 

25 made in a same position on both sides of the sheet 
[0153] Also according to the present invention, the 
print control means of the print control apparatus has a 
function of printing plural logic pages on a physical 
page, and the arrangement means places, in the print- 

30 ing operation, the plural logic pages in a print position 
symmetrical in the vertical and horizontal directions, 
whereby, in the printing device capable of printing plural 
logic pages on a physical page, the print data can be 
printed in an exactly symmetrical position in the vertical 

35 and horizontal directions, and, particularly in the book- 
bound printing, the sheets can be stapled without any 
particular processing on the output result. 
[0154] Also according to the present invention, the 
logic page of the print control apparatus is a page proc- 

40 essed in the application while the physical page is an 
actually printed page, so that, in the printing apparatus 
capable of printing plural logic pages on a physical 
page, the print data can be printed in an exactly sym- 
metrical position in the vertical and horizontal direc- 

45 tions, and, particularly in the book-bound printing, the 
sheets can be stapled without any particular processing 
on the output result 

[0155] Also according to the present invention, there 
is provided a print control apparatus for effecting layout 

so of the print sheet comprising dispatcher means for 
receiving, from drawing means dependent on the oper- 
ating system, common print information generated 
based on drawn data generated by an arbitrary applica- 
tion, intermediate data conversion means for converting 

55 the print information, received by the dispatcher means, 
into intermediate data and storing the intermediate data 
in spooling means, setting means for setting the 
enlargement/reduction mode, process means for 
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processing the intermediate data stored in the spooling 
means in such a manner that the logic page is enlarged 
or reduced and arranged in the physical page with the 
enlargement/reduction ratio of thus set enlarge- 
ment/reduction mode, and outputting the processed 
data in the drawing data format to the drawing means, 
and print data generation means for converting the print 
information received by the dispatcher means into print 
data consisting of control commands and outputting the 
print data to an external device, whereby the enlarg- 
ing/reducing function can be provided to a device (print- 
ing device such as a printer) lacking such function. Also 
there is obtained an effect that the original print data can 
be directly enlarged or reduced in printing without 
change in the content. 

[0156] Also according to the present invention, the 
drawing data, being GDI (graphical device interface), 
can be applied to a system employing an application 
outputting the GDI function 

[0157] Also according to the present invention, the 
print information being DDI (device driver interface), can 
be applied to a system employing a graphic engine out- 
putting the DDI function. 

[0158] Also according to the present invention, the 
print data, being a page description language, can be 
applied to a system employing a printer driver capable 
of generating the print data with the page description 
language. 

[0159] There is provided, even in case plural sheet 
sizes or plural sheet orientations are mixed within a doc- 
ument, a system capable of obtaining an output result 
close to that of a document not containing such mixed 
sheet sizes or sheet orientations without causing sheet 
discharge in the course of printing operation or data 
overflow from the print area, also providing an enlarg- 
ing/reducing function to a device lacking such function, 
and providing a visually agreeable output result, all real- 
ized without modification in the conventional printer 
driver. A host computer 3000 is provided with a spool 
file manager 304 for calculating the relative position of 
the logic page to the physical page, and a despooler 
305 for processing the layout data, obtained by enlarg- 
ing or reducing the logic page, to a data format match- 
ing the graphic engine. 

Claims 

1. A print control apparatus for executing layout of a 
print sheet, comprising: 

area determination means for dividing a physi- 
cal page by N (N being a natural number) 
thereby determining a print area corresponding 
to a logic page; 

enlargement/reduction means for determining 
the enlargement/reduction ratio for each logic 
page based on the size of each print area and 
page information of each logic page, and 



effecting an enlargement/reduction with the 
enlargement/reduction ratio corresponding to 
said logic page; and 

arrangement means for arranging each 
5 enlarged or reduced logic page in said each 

print area 

2. An apparatus according to claim 1 , further compris- 
ing: 

10 

storage means for storing the page information 
of said logic page; and 

sheet determination means for determining the 
size and orientation of the physical page, 

is based on page size information contained in 

the page information of said logic page; 
wherein said enlargement/reduction means is 
adapted to calculate the enlargement/reduction 
ratio based on said stored page information 

20 and said determined sheet size. 

3. An apparatus according to claim 2, wherein said 
sheet determination means is adapted to determine 
an optimum sheet size based on the page informa- 

25 tion of N pages to be printed on a same sheet 

4. An apparatus according to claim 2, wherein said 
sheet determination means is adapted to determine 
the sheet size based on an externally entered 

30 instruction. 

5. An apparatus according to claim 2, wherein said 
sheet determination means is adapted, in case of 
two-side printing, to determine an optimum sheet 

35 size based on the page information of 2N pages to 
be printed on a same sheet. 

6. An apparatus according to claim 1, wherein said 
enlargement/reduction means is adapted to employ 

40 a largest enlargement/reduction ratio not causing 
overflow from each print area, without changes in 
the page size and the height/width ratio of the orig- 
inal logic page. 

45 7. An apparatus according to claim 1, wherein said 
area determination means is adapted, in case the 
division number N of the sheet is a multiple of 2 and 
is not the square of a natural number, not to change 
the sheet orientation for a sheet of which the longer 

so side is equal to or larger than twice of the shorter 
side, but to change the sheet orientation for a sheet 
of which the longer side is less than twice of the 
shorter side. 

55 8. An apparatus according to claim 1 , featured in that 
it is applicable to a system in which the printing 
operation is executed by transmission of print data 
from an upper device such as a computer to a print- 
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ing device such as a printer. 

9. An apparatus according to claim 8, further compris- 
ing: 

storage means for temporarily storing the data 
in an intermediate code format different from 
that of the print data; and 
preparation means for preparing the print data 
based on said temporarily stored data. 

1 0. A print control method for executing layout of a print 
sheet, comprising: 

an area determination step of dividing a physi- 
cal page by N (N being a natural number) 
thereby determining a print area corresponding 
to a logic page; 

an enlargement/reduction step of determining 
the enlargement/reduction ratio for each logic 
page based on the size of each print area and 
page information of each logic page, and 
effecting an enlargement/reduction with the 
enlargement/reduction ratio corresponding to 
said logic page; and 

an arrangement step of arranging each 
enlarged or reduced logic page in said each 
print area. 

11. A method according to claim 1 0, further comprising: 

a storage step of storing the page information 
of said logic page; and 

a sheet determination step of determining the 
size and orientation of the physical page, 
based on page size information contained in 
the page information of said logic page; 
wherein said enlargement/reduction step is 
adapted to calculate the enlargement/reduction 
ratio based on said stored page information 
and said determined sheet size. 

1 2. A method according to claim 1 1 , wherein said sheet 
determination step is adapted to determine an opti- 
mum sheet size based on the page information of N 
pages to be printed on a same sheet 

13. A method according to claim 1 1 , wherein said sheet 
determination step is adapted to determine the 
sheet size based on an externally entered instruc- 
tion. 

14. A method according to claim 1 1 , wherein said sheet 
determination step is adapted, in case of two-side 
printing, to determine an optimum sheet size based 
on the page information of 2N pages to be printed 
on a same sheet. 



15. A method according to claim 10, wherein said 
enlargement/reduction step is adapted to employ a 
largest enlargement/reduction ratio not causing 
overflow from each print area, without changes in 

5 the page size and the height/width ratio of the orig- 
inal logic page. 

16. A method according to claim 10, wherein said area 
determination means is adapted, in case the divi- 

10 sion number N of the sheet is a multiple of 2 and is 
not the square of a natural number, not to change 
the sheet orientation for a sheet of which the longer 
side is equal to or larger than twice of the shorter 
side, but to change the sheet orientation for a sheet 

is of which the longer side is less than twice of the 
shorter side. 

1 7. A method according to claim 10, featured in that it is 
applicable to a system in which the printing opera- 

20 tion is executed by transmission of print data from 
an upper device such as a computer to a printing 
device such as a printer. 

1 8. A method according to claim 1 7, further comprising: 

25 

a storage step of temporarily storing the data in 
an intermediate code format different from that 
of the print data; and 

a preparation step of preparing the print data 
30 based on said temporarily stored data. 

19. A print control apparatus for effecting layout of a 
print sheet, comprising: 

35 dispatcher means for receiving, from drawing 

means dependent on the operating system, 
common print information generated from 
drawing data generated by an arbitrary applica- 
tion; 

40 intermediate data conversion means for con- 

verting the print information received by said 
dispatcher means into intermediate data and 
storing said intermediate data in spool means; 
setting means for setting a designation for 

45 assigning N logic pages (N being a natural 

number) to a physical page; 
area determination means for dividing the 
physical page by N to determine a print area 
corresponding to a logic page and determining 

so the enlargement/reduction ratio for each logic 

page; 

process means for processing the intermediate 
data stored in said spool means in such a man- 
ner that the logic page corresponding to said 
55 determined print area is arranged with an 

enlargement or a reduction in said print area, 
and outputting the processed data in said 
drawing data format to said drawing means; 
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and 

print data generation means for converting the 
print information received by said dispatcher 
means into print data consisting of control com- 
mands, and outputting said print data to an 
external device. 

20. An apparatus according to claim 19, wherein said 
drawing data are GDI (graphical device interface). 

21. An apparatus according to claim 19, wherein said 
print information is DDI (device driver interface). 

22. An apparatus according to claim 19, wherein said 
print data is a page description language. 

23. A print control method for effecting layout of a print 
sheet, comprising: 

a receiving step of receiving, from drawing 
means dependent on the operating system, 
common print information generated from 
drawing data generated by an arbitrary applica- 
tion; 

an intermediate data conversion step of con- 
verting said received print information into 
intermediate data and storing said intermedi- 
ate data in spool means; 
a setting step of setting a designation for 
assigning N logic pages (N being a natural 
number) to a physical page; 
an area determination step of dividing the 
physical page by N to determine a print area 
corresponding to a logic page and determining 
the enlargement/reduction ratio for each logic 
page; 

a process step of processing the intermediate 
data stored in said spool means in such a man- 
ner that the logic page corresponding to said 
determined print area is arranged with an 
enlargement or a reduction in said print area, 
and outputting the processed data in said 
drawing data format to said drawing means; 
and 

a print data generation step of converting said 
received print information into print data con- 
sisting of control commands, and outputting 
said print data to an external device. 

24. A print control apparatus for controlling printing, 
comprising: 

memory means for storing the effective print 
area of an input sheet, the size and effective 
print area of an output sheet, offset values and 
a set enlargement/reduction mode; 
discrimination means for discriminating said 
set enlargement/reduction mode; 



setting means for setting the coordinate of an 
output device based on the result of said dis- 
crimination; and 

print control means for effecting control so as to 
s print said stored print data based on said set- 

ting. 

25. An apparatus according to claim 24, featured in that 
it is applicable to a system in which an upper device 

w such as a computer temporarily stores data of an 
intermediate code format different from that of print 
data, and printing is executed by transmission of 
the print data prepared from said temporarily stored 
data to a printing device such as a printer. 

15 

26. An apparatus according to claim 24, wherein said 
memory means is adapted to store the effective 
print area of said input sheet, the size and effective 
print area of said output sheet, the offset values and 

20 the set enlargementfreduction mode as intermedi- 
ate codes. 

27. An apparatus according to claim 24, wherein said 
enlargement/reduction mode includes an enlarge- 

25 ment/reduction mode designated by the output 
sheet, an enlargement/reduction mode designated 
by the enlargement/reduction ratio, and an enlarge- 
ment/reduction mode designated by the output 
sheet and by the enlargement/reduction ratio. 

30 

28. An apparatus according to claim 24, further com- 
prising: 

arrangement means for effecting centering to 
35 an appropriate print position based on the 

effective print area of said input sheet, the size 
and effective print area of said output sheet, 
the offset values and the set enlarge- 
ment/reduction mode. 

40 

29. An apparatus according to claim 24, wherein: 

said print control means has a function of 
effecting control so as to print plural logic 
45 pages on a physical page; and 

said arrangement means is adapted, in said 
printing, to arrange the plural logic pages in a 
symmetrical print position in the vertical and 
horizontal directions. 

50 

30. An apparatus according to claim 29, wherein said 
logic page is a page processed by the application, 
and said physical page is an actually printed page. 

55 31. A print control method for controlling printing, com- 
prising: 

a memory step of storing the effective print 
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area of an input sheet, the size and effective 
print area of an output sheet, offset values and 
a set enlargement/reduction mode; 
a discrimination step of discriminating said set 
enlargement/reduction mode; 
a setting step of setting the coordinate of an 
output device based on the result of said dis- 
crimination; and 

a print control step of effecting control so as to 
print said stored print data based on said set- 
ting. 

32. A method according to claim 31 , featured in that it is 
applicable to a system in which an upper device 
such as a computer temporarily stores data of an 
intermediate code format different from that of print 
data, and printing is executed by transmission of 
the print data prepared from said temporarily stored 
data to a printing device such as a printer. 

33. A method according to claim 31, wherein said 
memory step is adapted to store the effective print 
area of said input sheet, the size and effective print 
area of said output sheet, the offset values and the 
set enlargement/reduction mode as intermediate 
codes. 

34. A method according to claim 31, wherein said 
enlargement/reduction mode includes an enlarge- 
ment/reduction mode designated by the output 
sheet, an enlargement/reduction mode designated 
by the enlargement/reduction ratio, and an enlarge- 
ment/reduction mode designated by the output 
sheet and by the enlargement/reduction ratio. 

35. A method according to claim 31 , further comprising: 

an arrangement step of effecting centering to 
an appropriate print position based on the 
effective print area of said input sheet the size 
and effective print area of said output sheet, 
the offset values and the set enlarge- 
ment/reduction mode. 

36. A method according to claim 31 , wherein: 

said print control step has a function of effect- 
ing control so as to print plural logic pages on a 
physical page; and 

said arrangement step is adapted, in said print- 
ing, to arrange the plural logic pages in a sym- 
metrical print position in the vertical and 
horizontal directions. 

37. An apparatus according to claim 36, wherein said 
logic page is a page processed by the application, 
and said physical page is an actually printed page. 



38. A print control apparatus for effecting layout of a 
print sheet comprising: 

dispatcher means for receiving, from drawing 
5 means dependent on the operating system, 

common print information generated from 
drawing data generated by an arbitrary applica- 
tion; 

intermediate data conversion means for con- 
to verting the print information received by said 
dispatcher means into intermediate data and 
storing said intermediate data in spool means; 
setting means for setting an enlarge- 
ment/reduction mode; 
is process means for processing the intermediate 
data stored in said spool means in such a man- 
ner that the logic page is so enlarged or 
reduced with the enlargement/reduction ratio of 
said set enlargement/reduction mode as to be 
20 arranged in the physical page and outputting 
the processed data in said drawing data format 
to said drawing means; and 
print data generation means for converting the 
print information received by said dispatcher 
25 means into print data consisting of control com- 
mands, and outputting said print data to an 
external device. 

39. An apparatus according to claim 38, wherein said 
30 drawing data are GDI (graphical device interface). 

40. An apparatus according to claim 38, wherein said 
print information is DDI (device driver interface), 

35 41. An apparatus according to claim 38, wherein said 
print data is a page description language. 

42. A print control method for effecting layout of a print 
sheet comprising: 

40 

a receiving step of receiving, from drawing 
means dependent on the operating system, 
common print information generated from 
drawing data generated by an arbitrary applica- 

45 tion; 

an intermediate data conversion step of con- 
verting said received print information into 
intermediate data and storing said intermedi- 
ate data in spool means; 

so a setting step of setting an enlargement/reduc- 

tion mode; 

a process step of processing the intermediate 
data stored in said spool means in such a man- 
ner that the logic page is so enlarged or 
55 reduced with the enlargement/reduction ratio of 

said set enlargement/reduction mode as to be 
arranged in the physical page and outputting 
the processed data in said drawing data format 
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to said drawing means; and 
print data generation means for converting said 
received print information into print data con- 
sisting of control commands, and outputting 
said print data to an external device. 5 
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FIG. 23A 
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